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INTRODUCTION

Section 106(e) of the Clean Water Act requires that each state monitor the quality of its

surface and groundwater resources and report the status to Congress every two years

in its State 305(b) Report. This section of the 305(b) Report addresses the groundwater

gual ity in Mississippi. Groundwater resource
drinking water supply. The 1200 public water systems operating in the state use 3500

wells and four surface water intakes. Because of this reliance on groundwater, the

State has a vested interest in its protection as evidenced in this report.

Over the years, the Environmental Protection Agency (EPA) has revised the reporting
requirements associated with the groundwater section of the 305(b) Report. These
changes signaled an attempt by the EPA to not only address relevant groundwater
issues of concern or interest but also to obtain aquifer-specific data that can be used for
comparison sake. There are 16 major aquifers and numerous minor aquifers distributed
throughout Mississippi. Unfortunately, this large number of aquifers makes providing
aquifer-specific data in the report cumbersome.

The overall quality of the groundwater resources in Mississippi remains very good.

Natural coloration associated with certain aquifers is the most notable groundwater

guality issue in the state. Extensive contamination of aquifers in the state or incidents of

public water systems being impacted by groundwater contamination are uncommon.

The sporadic fAiboil watero notices periodicall
system maintenance issues or unforeseen natural disasters. Another issue is the

relatively large number of small rural water associations operating in the state that are

often plagued with compliance issues.

ASSESSMENT OF GROUNDWATER QUALITY

EPA guidelines for the 305(b) Report encourage the use of the best available data in
reflecting the quality of the groundwater resources. To provide as accurate and
representative assessment of the groundwater quality in Mississippi as possible, the
information in this report contains data compiled from the Mississippi Department of
Environmental Quality (MDEQ), the Mississippi State Department of Health (MSDH),
and the U. S. Geological Survey (USGS).

Groundwater Quality Standards

In November 1991, MDEQ adopted groundwater quality standards equivalent to the
EPA established drinking water standards or Maximum Contaminant Levels (MCLS).



Thesestandar ds apply to all of the groundwater i

definition of underground sources of drinking water (USDW), which is defined as water

that AconthanslbDew®6O mg/l total dissolved

standard did allow for an exemption of certain water-bearing geologic units capable of
yielding only extremely low volumes of water.

The standards also establish a procedure to calculate groundwater quality standards for
types of constituents that may not be included on the EPA list of MCLs.

Mississippi Agricultural Chemical Groundwater Monitoring Program

The Mississippi Agricultural Chemical Groundwater Monitoring (AgChem) Program was
initiated in March 1989 for the purpose of determining if the use of agricultural
chemicals is impacting groundwater quality in Mississippi. Thus far, the sampling of
over 2,000 wells (Figure 1) throughout the state does not indicate any significant
impacts directly attributable to agricultural practices.

During 2013, the AgChem Program collected samples from a total of 48 wells across
the state, including 41private water wells and 7 large-capacity irrigation and fish culture
wells located in the Mississippi Delta.
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U. S. Geological Survey

The USGS has sampled water wells in Mississip
USGS sampling has involved analysis of inorganic parameters to characterize the basic

types of groundwater found in the various aquifers across the state. These sampling

efforts helped establish that most of the groundwater in Mississippi can be

characterized as a soft sodium or calcium bicarbonate type. Although the USGS has

been involved in previous surface water investigations to identify pesticides in surface

water bodies in the state, the agency has not actively pursued similar groundwater

studies until fairly recently.

National Water Quality Assessment (NAWQA) Program i Congressional funding in
the late 1980s enabled the USGS to initiate the NAWQA Program, designed to
investigate the status and trends of the water quality in the streams, rivers, and
groundwater supplies found throughout the nation. After dividing the country into 60
study areas or units, the USGS began phasing in this project in 1991. Initially, 15
NAWQA study units across the nation were designated for investigation by the USGS,
including one that encompassed parts of six states in the Mississippi Embayment. A
significant area of northern Mississippi was contained in this investigation, including the
Mississippi Delta region, the preeminent agricultural area in the state. The study
involved the sampling of 14 wells pumping from the shallow MRVA, widely used for
irrigation and fish culture in the Delta, or various deeper Tertiary aquifers that provide
drinking-water supply throughout northern Mississippi. The results reported by the
USGS indicate no exceedances of MCLs on any samples obtained from the Tertiary
aquifers in the state. The study also concluded that even the shallow alluvial aquifer
underlying the Mississippi Delta had not been adversely impacted by the application of
significant amounts of pesticides in the region. The reported results from the

Mi ssissippi Embayment study closely mimic tho
Program. Cycle Il of the NAWQA program began in 2001 and focuses on regional
assessments of water-quality conditions and trends.

During Cycle I, three new groundwater investigations began in Mississippi. Three sites
were established in the Mississippi Delta region to investigate the fate and transport of
agricultural chemicals in surface and groundwater. Two wells were sampled in
northwestern Bolivar County in an area used for corn and cotton production. A
groundwater infiltration study was conducted in a soybean field in Bolivar County, and a
groundwater/surface-water interaction study was conducted in northeastern Washington
County adjacent to the Bogue Phalia at US Highway 82.

A 30-well network was established over the coastal portions of MS, AL, and FL to
monitor the quality of water in domestic supply wells screened in aquifers of the Coastal
Lowlands aquifer system. Sixteen of the sampled wells were located in Hancock, Pearl
River, Lamar, Stone, Harrison, Jackson, George, and Perry Counties.



A 30-well network was established in MS and TN to investigate the quality of water in
the out-crop areas of the middle Claiborne aquifer. Thirteen wells used for drinking
water were sampled in the Sparta aquifer in MS.

The 60 designated study units in the NAWQA investigation cover other parts of
Mississippi as well. The ongoing Acadian-Pontchartrain investigation is centered
primarily in Louisiana but covers parts of five counties in southwestern Mississippi.
Another study underway focuses on the Mobile River Basin and encompasses a large
area along the eastern side of the state associated with the Tombigbee River Basin.
Seven wells in Mississippi are scheduled for sampling during the Mobile River Basin
investigation. Reports on the two studies are available online at pubs.er.usgs.gov.

During Cycle lll, several new public supply well networks will be sampled in Mississippi
as part of a Principal Aquifer Survey (PAS) Study, a new groundwater quality study
designed to assess the quality of groundwater used for public supply. The goal of these
new networks is to provide nationally consistent data and information on the quality of

t he Nati on6s wlaas this provigtinfoanatierson surrent water-quality
conditions, a baseline for trend evaluation, and an understanding of what factors affect
water quality. To date, three Principal Aquifers have been sampled in MS, the Coastal
Lowlands and Southeastern Coastal Plain in FY 2013 and the Mississippi Embayment
in FY 2014. Well selection was determined using an equal area grid and random well
selection process. The focus of this study is on the quality of raw water. Results of the
sampling will be will be made publicly available through USGS databases and
publications. Owner information and specific well locations are not released to the
public. This is not compliance sampling; however well owners will be informed of
concentrations exceeding Maximum Contaminant Levels (MCLs). Although many of the
constituents sampled do not have MCLs, this information may help to better understand
the occurrence of natural and (or) human-related constituents in public supply wells
screened within the aquifer systems. In addition, samples will be evaluated for the age
of groundwater from your supply well. This information has proven valuable to other
purveyors for understanding the groundwater system from which they withdraw
supplies. The constituents to be analyzed in each well are listed below (table 1).

Table 1. Constituents that are being sampled as part of the Principal Aquifer
Survey Networks

Field Dissolved Oxygen, pH, Specific conductance, tem
Measurements alkalinity, turbidity and water levels

Major Inorganics, Nutrients, Dissolved organic c;
Basic Suite Trace Elements

Pesticides (200+)Pesticides and metabolites




VOCs (90+) Volatile organic compounds
Pharmaceuticalg

Human Health Pharmaceuticals, Hormones

Radionuclides | Radon, Radium isotopes (284,228), Poloni210,
Lead?10, Gross alpha and beta

Mic_robial Total coliform, E. coli bacteria, Enterococci bac]
Indicators Somatic anddpecific coliphage
AgeDating Tritium, Helium, SF6, Dissolved Gases,14C and

Oxygen & Deuterium stablepe ratios

Mississippi State Department of Health

The Safe Drinking Water Act (SDWA) allows States to seek EPA approval or primacy to

administer their own Public Water System Supervision (PWSS) Programs, often

referred to as the drinking water program. To receive program primacy, the EPA must

determine that a State meets certain requirements laid out in the SDWA and

complementary regulations. Some of these requirements include the adoption of State

drinking water regulations that are at least as stringent as the Federal regulations and a
demonstration that a State can enforce the program requirements. Mississippi

assumed administration of its PWSS Program in 1974 when the Mississippi State
Department of Healthds ( MSDH)becBnethe@mimacyf Publ i
agency. This agency is responsible for ensuring that safe drinking water is provided to

the 96% of the stat edsl300pguhlidvaterisystamsyAWSs)r el y on
and their corresponding 3,500 wells operating in Mississippi (Figures Il and IlI).

The EPA also regulates the frequency with which PWSs monitor their water supply for
contaminants and report the corresponding analytical results. PWSs are required to
monitor and verify that the levels of contaminants present in their drinking water supply
do not exceed established MCLs. In Mississippi, most PWSs submit all of their samples
to the MSDH for analysis at the state laboratory. The laboratory annually processes
and analyzes over 50,000 water samples submitted for microbiological analysis as well
as hundreds of samples for lead and copper, nitrate/nitrite, various inorganic
constituents, volatile organic compounds (VOCs), total trihalomethanes (TTHMS),
haloacetic acids, and bromates. The overall compliance rate of PWSs
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in Mississippi is generally very high because of the predominant use of confined
aquifers for drinking water supplies. Most of the PWSs have been granted a waiver
from monitoring for the synthetic organic compounds (pesticides) based on previous
studies, vulnerability assessments, and chemical use data.

Primacy States are required to submit data quarterly to the EPA via the Safe Drinking
Water Information System (SDWIS), an automated database maintained by the Federal
agency. Some of the data submitted include PWS inventory information,
monitoring/compliance information, and enforcement activity related to any system
violations. The SDWA also requires States to provide the EPA with an annual report
detailing violations of established MCLs by operating PWSs.

The 1996 Amendments to the SDWA require that every community water system
provide its customers with a brief annualwaterqu al i ty report. A
Confidence Report (CCR) should explain the nature of any violation, its potential health
effects, and the steps being taken to correct the violation. The CCRs often include
educational material and also provide information related to the Source Water
Assessment Program.

Summary of Groundwater Quality

The information included in Table | summarizes the groundwater quality data compiled
by the MDEQ. The reporting period for the MDEQ data is 1990 through 2012. The
reported parameters include those specifically requested by the EPA for the 305(b)
Report. The only MCL violation for a public water system was for thallium and it is
being monitored quarterly.

Table I. MDEQ Analytical Results

Aquifer # Wells NO3 NO3 NO3 VOCs SOCs
Sampled | 0-5mg/l 5-10 mg/l | >10 mg/l >MCL >MCL
Miss. River alluvium 914 913 1 0 0 0
Citronelle 90 87 2 1 0 0
Miocene 218 206 5 7 0 0
Oligocene 16 13 3 0 0 0
Cockfield 51 49 1 1 0 0
Sparta 90 90 0 0 0 0
Winona-Tallahatta 31 31 0 0 0 0
Meridian-Upper Wilcox 52 52 0 0 0 0
Wilcox 72 72 0 0 0 0
Ripley 23 23 0 0 0 0
Coffee Sand 9 9 0 0 0 0
Eutaw-McShan 48 46 2 0 0 0
Gordo 21 21 0 0 0 0
Coker 0 0 0 0 0 0
Paleozoic 5 5 0 0 0 0
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GROUNDWATER CONTAMINATION IN MISSISSIPPI

The aquifers used for drinking water supply in Mississippi generally are confined to
some extent by layers of clay that prevent widespread instances of groundwater
contamination. Most of the documented cases of groundwater contamination in
Mississippi have involved shallow unconfined aquifers that remain widely used in some
areas of the state as domestic drinking water sources.

Potential Sources of Contamination

The primary sources of groundwater contamination in Mississippi typically can be traced
to leaking underground storage tanks (USTs) holding petroleum-based products and
faulty septic systems. Another problem of note in areas of the state where petroleum
exploration and production have been prevalent is localized brine (saltwater)
contamination of shallow aquifers. Many of the past problems associated with the oil
and gas industry have been corrected with the adoption of more stringent state
regulations. Groundwater contamination involving hazardous waste has been detected
at various commercial and industrial facilities across the state as well. These facilities
often cover such relatively large tracts of land that the associated contamination plumes
are contained within their property boundaries. Table Il lists the major sources of
groundwater contamination and also other perceived sources of contamination in
Mississippi. The location of selected potential contaminant sources, Brownfields sites,
and groundwater remediation sites involving the Comprehensive Environmental
Response and Compensation, and Liability Act (CERCLA) Program are identified in
Figures IV and V.

Table Il. Major Sources of Ground Water Contamination

Factors Considered
Contaminant Source Ten Highest in Selecting a
Priority Sources | Contaminant Source | Contaminants

Agricultural Activities
Agricultural chemical facilities
Animal feedlots

Drainage wells

Fertilizer applications X Nitrates
Irrigation practices
Pesticide applications X Various pesticides

Storage and Treatment Activities
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Land application

Material stockpiles

Storage tanks (above ground)

Petroleum products

Storage tanks (underground)

Petroleum products

Surface impoundments

Waste piles

Waste tailings

Disposal Activities

Deep injection wells

Landfills

Various constituents

Septic systems

Nitrates, pathogens

Shallow injection wells

Other

Hazardous waste generators

Various constituents

Hazardous waste sites

Various constituents

Industrial facilities

Various constituents

Material transfer operations

Mining and mine drainage

Pipelines and sewer lines

Salt storage and road salting

Salt water intrusion

Spills

Transportation of materials

Urban runoff

Oil and Gas Production
Exploration/Production
sources (please specify)

Chlorides

Other sources (please specify)
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